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Abstract 
 
This study examines the effects of social support, specifically from intimate, committed 
partners, for individuals with type 2 diabetes. Integrating social learning theory and 
health, this study aims to develop a measure of the frequency of diabetes-specific 
supportive behaviors and the perceived quality of those behaviors as perceived by 
patients with diabetes (Bandura, 1977). Developing a psychometrically sound instrument 
will assist future research examining intimate relationships and diabetes-related health 
outcomes. The Diabetes Partner Support Questionnaire (DPSQ), contains modified items 
from a scale measuring parental support for children with type 1 diabetes (La Greca & 
Bearman, 2002). The present study involved development of the DPSQ and examination 
of its psychometric properties. Excellent internal consistencies were found (α [alpha] = 
.94 - .96), and the frequency items loaded onto two factors (i.e., expressive emotional 
support, instrumental support) whereas the quality items loaded onto one factor. 
Convergent validity was demonstrated in that the DPSQ was positively correlated with 
couple satisfaction and positive dyadic communication. The DPSQ was not related to 
demand-withdraw communication patterns or health outcome. 
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Chapter 1 
Introduction and General Information 
 
 
Type 2 Diabetes  
Type 2 diabetes is an important national public health concern considering its 
impact on approximately 23.22 million individuals and annual costs reaching $174 billion 
in 2007 (Centers for Disease Control and Prevention [CDC], 2011).  A primary goal for 
disease management includes keeping blood glucose levels within normal limits as 
measured by daily self-monitoring of blood glucose and routine glycosylated hemoglobin 
(HbA1c) tests ordered by a physician who takes a weighted average of blood glucose 
levels from the preceding 120 days (Handelsman et al., 2011).  Research has shown that 
behavioral factors including diet, exercise, and self-monitoring impact blood glucose and 
HbA1c levels (Barnard et al., 2006; Boulé, Haddad, Kenny, Wells, & Sigal, 2001; 
Coppell et al., 2010; Saudek, Derr, & Kalyani, 2006).  Given that intensive blood glucose 
control and maintaining a near normal HbA1c level have been found to reduce the risk of 
diabetes complications (e.g., retinopathy, kidney disease, nerve disease, cardiovascular 
disease, heart attack, stroke), efforts to understand and promote optimal self-care 
behavior among adults with type 2 diabetes are needed (Diabetes Control and 
Complications Trial, 1993; Epidemiology of Diabetes Interventions and Complications, 
2007).   
Type 2 diabetes, like many other chronic health conditions, is not an individual 
illness.  The psychological, physiological, and financial burden of living with type 2 
diabetes influences not only individuals with the disease but also their social network 
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(Rubin & Peyrot, 2001).  Developing positive health-related behaviors, such as diabetes-
specific self-care activities, fits within the social learning theory developed by Bandura 
(1977), which proposes that people observe and imitate the behavior of others who are in 
close proximity.  One author broadly conceptualizes the relevance of social support by 
saying, “Significant others help the individual mobilize his psychological resources and 
master his emotional burdens; they share his tasks; and they provide him with extra 
supplies of money, materials, tools, skills, and cognitive guidance to improve his 
handling of the situation” (Caplan, 1976, pp. 5-6).   
Social Support 
Not only do individuals learn from others within their social circles, but social 
support is thought to buffer the negative impact of stress induced by situations like 
managing a chronic illness (Cohen & Wills, 1985).  In this regard, social support has 
been considered an important factor in treatment adherence and social functioning when 
examining other chronic illnesses that require behavior change like cardiovascular 
disease, rheumatoid arthritis, and smoking cessation (Cohen & Lichtenstein, 1990; 
Goodenow, Reisine, & Grady, 1990; O' Donovan & Hughes, 2008).  There is also 
relevant work on social support, marital status, and coping across development that 
provides a foundation for continuing with this research among people with chronic 
illnesses throughout the lifespan (e.g., Barrera, 2000; Berg & Upchurch, 2007; Berkman, 
Glass, Brissette, & Seeman, 2000).  
To extend the context of social support, the scientific literature of the association 
between social relationships and health extends several decades and integrates findings 
from sociology, epidemiology, and social and health psychology (e.g., Blazer, 1982; 
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Bloom, 1990; Caplan, 1974; Lazarus, 1966; Procidano & Heller, 1983; Sherbourne, 
1988; Uchino, 2004).  These studies demonstrate that (a) social relationships enhance 
health-related decision-making; (b) family, friends, and neighbors increase coping ability 
in adults with chronic illness; and (c) married couples practice more protective health 
behaviors than unmarried people.  As the third point suggests, findings demonstrate that 
the quality of marital relationships can affect feelings, thoughts, medical self-care 
activities, and ways of coping with illness and physiological changes (Kiecolt-Glaser & 
Newton, 2001).  Research has shown that modifying health behavior is more effective 
when a partner jointly participates in lifestyle changes, and the odds of adhering to 
treatment are 1.27 times higher in married than unmarried patients (Di Matteo, 2004; 
Tucker & Mueller, 2000).  For example, for patients attempting to reduce their risk of 
heart problems, including spouses in medically necessary behavioral changes brings more 
opportunity for maintaining meaningful behavior change in the targeted patients (Sher & 
Baucom, 2001).  Furthermore, numerous studies show that persons whose partners 
supported their efforts to quit smoking were more likely to quit and maintain abstinence 
(Cohen & Lichtenstein, 1990).  
According to Vaux et al. (1986), social support, including that from spouses or 
partners, can be more specifically described as a multidimensional concept made up of 
three components including the resources provided by the support network (e.g., the size, 
structure, and relationship characteristics), specific supportive behaviors (e.g., assisting 
with tasks, listening, advising, loaning money), and subjective appraisals of support (e.g., 
perceptions or beliefs that one is cared for and one’s social needs are met).  However, 
since the presence or number of social relationships alone does not guarantee the 
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provision of social support (Pearlin, Menaghan, Lieberman, & Mullan, 1981), the way an 
individual perceives the quality of interpersonal support could be an important 
contribution to the effectiveness of intended support behavior.  Feeling supported 
requires that the receiver perceive existing support as helpful rather than controlling or 
nagging.   
Both the frequency of specific supportive behaviors and the perceived quality of 
support have been utilized separately in past research examining the relationship between 
social support and health (Barrera, Sandler, & Ramsay, 1981; Goodenow, Reisine, & 
Grady, 1990; Procidano & Heller, 1983).  However, La Greca and Bearman (2002) 
combined the two support characteristics of frequency and perceived quality of support 
when creating their Diabetes Social Support Questionnaire- Family (DSSQ-Family) 
instrument.  Based on Vaux’s conceptualization and the precedent of combining these 
facets of social support, it is likely that frequency of supportive behavior and the 
perceived quality of such behaviors interact when contributing to the larger social support 
construct.  More specifically, individuals with higher ratings of perceived helpfulness 
regarding certain diabetes-specific partner behaviors might benefit more from increased 
occurrences of these helpful behaviors as compared to those individuals who rate the 
same diabetes-specific behaviors as less helpful. 
For couples in which one partner has type 2 diabetes, the relationship between 
social support and health outcome is likely to be very important, yet existing research 
designs and treatment paradigms tend to focus solely on the individual when considering 
diabetes treatment.  It is increasingly apparent that the spouse/intimate partner (hereafter 
referred to as “partner”) of a person with type 2 diabetes contributes to the maintenance 
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of self-care behaviors, specifically adherence with dietary changes (Savoca & Miller, 
2001), and emotion regulation inherent to diabetes treatment.  Recent research describes 
couples impacted by type 2 diabetes as interested in increasing their education about the 
disease and its treatment, utilizing communication skills to discuss diabetes issues, 
working together to solve problems, setting goals, and celebrating successes (Beverly, 
Wray, & Miller, 2008).  Social support should be considered as a factor that may affect 
self-care behavior, emotional distress, and in turn, health outcome in this population. 
Researchers working with diabetes and relationships also have emphasized the 
need for quantitative analyses to better understand how social support influences health 
outcome and how couple-focused interventions impact glycemic control (Nicklett, 2010; 
Trief, 2002; Trief, 2001).  A brief instrument designed to measure a patient’s ability to 
receive information and advice about diabetes exists (Barrera, Glasgow, McKay, Boles, 
& Feil, 2002).  However, to meet the need for specificity in future studies examining 
diabetes and interpersonal relationships and to increase understanding of social support 
on diabetes health outcome, an instrument designed to capture diabetes-specific support 
from one’s partner would be of substantial benefit to clinicians and researchers. 
Individuals with diabetes, their partners, and extended social networks can also benefit 
from the development and application of such an instrument as implications of future 
studies could be used to inform and modify existing treatment interventions for type 2 
diabetes. For example, knowing who has higher or lower levels of partner support may 
allow health providers to differentiate between when it is necessary to recommend 
additional couple-based interventions (e.g., communication skills training) as an adjunct 
to diabetes education and other diabetes management strategies.  
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Study Rationale 
A valid and reliable instrument to examine the contribution of partners of 
individuals with type 2 diabetes is clearly missing from current literature.  Previous 
instruments have targeted support from various sources as well as the effects of support 
from parents for children and adolescents with type 1 diabetes (Barrera, Glasgow, 
McKay, Boles, & Feil, 2002; La Greca & Bearman, 2002).  While type 1 and type 2 
diabetes resemble each other in some ways (e.g., diet, exercise, and medication are 
generally part of both treatment plans), the disorders are different in other significant 
ways.  Type 1 and type 2 diabetes are biologically distinct diseases with unique 
diagnostic criteria that are generally diagnosed in different stages of the lifespan (CDC, 
2011).  
Parent-child relationships are also categorically different than intimate romantic 
relationships and can be expected to provide social support via different mechanisms.  
Branje, van Aken, & van Lieshout, (2002) use the terms vertical and asymmetrical to 
describe parent-child relationships since parents generally have more knowledge and 
social power than their children and are expected to provide a warm and secure setting 
for their children.  On the other hand, intimate, committed relationships have been 
portrayed as more horizontal given that healthy relationships of this type are generally 
characterized by equality, symmetry, mutual liking, and reciprocity between the partners 
(Branje, Van Aken, & Van Lieshout, 2002; Laursen & Bukowski, 1997).  Due to these 
distinctions, social support from a partner of an individual with type 2 diabetes deserves a 
unique measurement.   
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Therefore, this study fulfilled the following objectives: 1) modified an existing 
instrument of diabetes support for children developing an instrument that measures the 
frequency of diabetes-specific supportive behaviors provided by partners of individuals 
with diabetes and the perceived quality of those supportive behaviors and 2) evaluated 
the instrument’s psychometric properties.  The development and formatting of the 
proposed instrument, the Diabetes Partner Support Questionnaire (DPSQ), is based on an 
existing questionnaire of social support received by adolescents with type 1 diabetes from 
their parents (La Greca & Bearman, 2002), modifying, removing, and adding items where 
necessary to target individuals with type 2 diabetes and social support received from their 
partners   
Hypotheses 
Hypothesis 1: Reliability.  
We hypothesized that DPSQ frequency and quality scales would be internally 
consistent and acceptably reliable.  For the purposes of this research, a scale would be 
considered reliable if its coefficient alpha was at least 0.7.  Additionally, the corrected 
item total correlations for each item was expected to be above 0.3, and “bad” items below 
this threshold would warrant deletion (Kline, 1999).   
  Hypothesis 2: Exploratory Factor Analysis.  
 This study’s second aim was to identify a factor structure within the DPSQ 
frequency and quality scales using an exploratory factor analysis. The 16 frequency and 
16 quality items were expected to load onto three factors including self-monitoring and 
medication (items 1-5), emotional support (items 6-11), and general support (items 12-
16).   
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Hypothesis 3a: Convergent and discriminant construct validity. 
The third hypothesis tested the convergent validity of the DPSQ scale by 
evaluating how the individualized DPSQ scores as well as each of its factors co-vary with 
other constructs. The individualized score of the DPSQ is a calculation of the frequency 
score for each item multiplied by the corresponding perceived quality of supportiveness 
score for each respondent, or the frequency “adjusted for” the item’s quality. Hereafter, 
this score will be represented as DPSQ-IND.  
The present study compared DPSQ-IND and its factors to related constructs such 
as couple satisfaction and positive communication patterns and similar but different 
constructs such as demand-withdraw communication patterns (Trochim, 2006).  Indirect 
constructs were chosen because no direct measures of diabetes partner support exist.  
Since symmetrical and asymmetrical interaction patterns (e.g., positive communication 
and demand-withdraw patterns respectively) can exist simultaneously within intimate 
relationships, these are considered separate but related constructs (Sullaway & 
Christensen, 1983).   Longitudinal research demonstrates that social support is a distinct 
positive relational domain predictive of marital satisfaction and later marital status for 
newlywed couples (Sullivan, Pasch, Johnson, & Bradbury, 2010). Similarly, diabetes 
partner support can be considered as a specific instance of social support and thus it was 
expected to be more related to other positive aspects of the relationship like positive 
communication and less related to negative aspects of the relationship like demand-
withdraw communication patterns.  
Couple satisfaction was expected to be related to partner support because the level 
of marital quality for patients with chronic illness can impact the perceptions of partner 
behaviors.  Also, marital satisfaction can affect the management of chronic illness 
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(Martire, Schulz, Helgeson, Small, & Saghafi, 2010).  An unfortunate consequence of a 
chronic, ongoing illness is that the ability for a partner to be supportive may erode, 
(Bolger, Foster, Vinokur, & Ng, 1996; Martire, Schulz, Helgeson, Small, & Saghafi, 
2010), which may in turn erode couple satisfaction.   
Therefore, the project hypothesized that the frequency and quality of the DPSQ 
and its factors would correlate positively with reports of couple satisfaction and positive 
interaction communication patterns. For these analyses, a moderate, positive correlation, 
greater than r = 0.4, and statistically significant at an alpha value of 0.05 would indicate 
convergent validity (Kline, 1999).  On the other hand, DPSQ-IND and factors were 
expected to weakly correlate with demand-withdraw communication patterns, as 
measured by the CPQ-SF.  For this analysis, a weak correlation (.4 > r ≥ .2) statistically 
significant at an alpha value of 0.05 between DPSQ factors and demand-withdraw 
communication patterns would provide further evidence for discriminant validity.  
Hypothesis 3b: Concurrent validity. 
Concurrent validity is a component of criterion-oriented validity and is used to 
evaluate how well the DPSQ correlates with contemporary criteria (Cronbach & Meehl, 
1955).  To examine concurrent validity, the DPSQ-IND and its factors were evaluated 
against emotional distress related to diabetes and health outcome as measured by HbA1c 
levels.  High blood sugar stresses the body and can lead to complications over extended 
periods of time. Because depression has been linked to high blood sugar levels and social 
support is thought to buffer the impact of stress, it was predicted that the DPSQ-IND and 
its factors would be negatively correlated with diabetes-specific emotional distress 
(PAID: Cohen & Wills, 1985; Knol, Twisk, Beekman, Heine, Snoek, & Pouwer, 2006). 
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Correlations greater than -0.4 and statistically significant at an alpha value of 0.05 would 
indicate concurrent validity (Kline, 1999). 
Additionally, with the known relationship between emotional distress and the 
health of individuals with diabetes, it was predicted that DPSQ-IND and its factors would 
be negatively correlated with health outcome such that patients experiencing more 
diabetes-specific partner support would be healthier in regard to managing their diabetes 
(DCCT, 1993; EDIC, 2007).  Specifically, higher DPSQ-IND and factor scores were 
expected to be associated with lower HbA1c results (lower HbA1c results are indicative 
of better diabetes management.)  Correlations greater than -0.4 and statistically 
significant at an alpha value of 0.05 would suggest concurrent validity (Kline, 1999). 
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Chapter 2  
Method 
Participants 
Participants included 160 individuals over 18 years of age with type 2 diabetes 
who were involved in intimate, committed relationships (women, n = 101; men, n = 59). 
Participants were recruited via: (a) letters sent to members of a healthy eating database 
who consented to receive information about future studies related to diabetes and health, 
(b) attending health fairs and three 5-week diabetes seminars held by the local health 
department, and (c) stationing research assistants at an informational table in the waiting 
room of an integrative health facility primarily serving uninsured and underinsured 
individuals. All measures were administered at one time point.  
The sample consisted of 109 Whites (68.1%), 37 African Americans (23.1%), 3 
Asian Americans (1.9%), 8 Native American (5%), and 3 individuals (1.9%) who 
categorized themselves as “other” with respect to ethnicity. 8 individuals (5%) 
categorized themselves as Hispanic or Latino.  The sample contains 8% fewer Whites and 
6% more African Americans than typically expected for the geographical location 
according to demographic information collected by the 2010 U.S. Census (U.S. Census 
Bureau, 2013). The mean age was 50.76 years (SD = 11.56 years). The mean income 
reported was $10,000-$24,999 with 44.9% of the sample reporting a yearly household 
income in the $5,000-$9,999 bracket. 54.4% of the participants reported that they were 
married, and the mean length of marriage was 20.52 years (SD = 14.95 years). The 
remaining 45.6% of participants reported that they were unmarried and cohabitating with 
their partners, and the mean length of cohabitation was 6.50 years (SD = 8.55).  
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Procedure 
Aside from sending letters to database members, a face-to-face approach similar 
to the method described by Trief and colleagues (Trief, Ploutz-Snyder, Britton, & 
Weinstock, 2004) was used to conduct the study.  Trained undergraduate research 
assistants and the primary investigator spent time hosting informational tables in the 
waiting room of a local integrative health facility that primarily served uninsured and 
underinsured individuals on a regular basis.  Participants were eligible for the study if (a) 
they could read and write in English; (b) they were over 18 years of age; (c) they had 
been diagnosed with type 2 diabetes; and (d) they were currently in an self-reported 
intimate, committed relationship.  After participants heard a verbal explanation and 
viewed the information in writing, consenting participants signed consent forms.  
Participants were asked to indicate if they gave consent, or not, for the research team to 
contact them in the future.  After the informed consent process, participants completed a 
battery of paper-and-pencil questionnaires as described by the following.   
SPSS was used to analyze reliability and correlation coefficients. Principal 
component analysis with a promax rotation tested frequency and quality items separately 
since the factors are conceptually highly correlated.  
Measures 
Diabetes Partner Support Questionnaire (DPSQ).   
The DPSQ is a 32-item scale created for the purpose of this study based on 
previous scale development work by La Greca and Bearman (2002).  Respondents are 
asked to indicate, on a 7-point scale from 0 (never), to 3 (half the time), to 6 (all of the 
time), the frequency of specific behaviors regarding diabetes.  For example, “test your 
blood sugar for you” and “encourage you to do a good job taking care of your diabetes.”  
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Then respondents are asked to rate, on a 7-point scale from -3 (very un-supportive), to 0 
(neutral), to 3 (very supportive), how supportive or helpful each behavior feels in the 
effort to manage diabetes. For scoring purposes in this study, frequency and quality items 
were recoded from on a 1 to 7 scale. A supplemental file to this thesis (File 1, Measures) 
displays all measures used in the study.  
Modifications made to La Greca and Bearman’s (2002) Diabetes Social Support 
Questionnaire-Family include decreasing the number of items, updating medical 
terminology, adjusting language, modifying items to fit the target population, and 
including a section with items focused on emotional support.  The original scales 
included a one-sided, 6-point frequency scale with response choices of “never, less than 
twice a month, twice a month, once a week, several times a week, and at least once a 
day” and a two-sided, 5-point perceived quality scale with response choices of “unhelpful 
or not supportive, neutral, a little helpful or supportive, helpful/supportive, and very 
supportive.”  Based on Dawis (1998), the DPSQ increases the number of scale points to 
capture more variability in responses, and the quality of support scale anchors match the 
Short Form (36) Health Survey, a measure of general and mental health outcomes. Also, 
several medical terms were changed based on current treatment plans for type 2 diabetes 
and the up-to-date language used by the Center for Disease Control and Prevention 
(2011) is mirrored.  The DPSQ uses the term “medication and/or insulin” to replace any 
reference made to “insulin” or “shot” in the DSSQ since 58% of individuals with type 2 
diabetes use oral medication.  The term “low blood sugar reaction” replaces “reaction.”  
In accordance with Branje, Van Aken, & Van Lieshout (2002) and Laursen & 
Bukowski (1997), the DPSQ was modified to address its target population, adults with 
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type 2 diabetes.  Intimate relationships can be thought of as horizontal compared to 
vertical relationships as found in parent-child relationships.  Therefore, subtle changes in 
verb choices allow items on the DPSQ to be more fitting for the relationship of interest.  
For example, “nag” is changed to “remind” in hopes of eliminating patronizing tones that 
could be read into the previously used terms.  
The grouping of items in the DPSQ is different from the original grouping used in 
the DSSQ-Family.  The DSSQ-Family had items listed under headings of insulin 
injections, blood testing, meal plan, exercise, and general items.  Since blood sugar 
testing, taking insulin and/or medication can all be considered components of diabetes 
self-care and managing blood sugar levels, the DPSQ collapses all items under “insulin 
injections” and “blood testing” in the DSSQ into a single category referred to as “diabetes 
self-monitoring and medication.”  The DPSQ removes the subheadings of meal plan and 
exercise and also adds a new category called “emotional support”.  The limited items that 
refer to emotional support in the DSSQ-Family are moved under this heading and items 
relevant to this topic are added such as “express their concerns about your diabetes care” 
and “ask what they could do differently to help with your diabetes care.”  The general 
items section of the DPSQ is expanded with items addressing other age-appropriate items 
such as “provide transportation to and from diabetes-related medical appointments,” and 
“pick up diabetes-related prescriptions for you.” 
Scoring methods used the same approach as the DSSQ-Family scoring system 
developed by La Greca and Bearman (2002) that favored an individualized score in 
predicting adherence. The individualized score, DPSQ-IND calculates the frequency 
score for each item multiplied by the corresponding perceived quality of supportiveness 
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score for each respondent (i.e., the frequency “adjusted for” the item’s quality).  For the 
present study, individualized scores were calculated for the 10 items that loaded onto the 
two frequency factors by multiplying frequency items 4, 6, 7, 8, 9, and 10 by their 
corresponding quality items.  
Couple Satisfaction Index (CSI).  
The CSI is a 4-item self-report questionnaire that assesses relationship satisfaction 
(Funk & Rogge, 2007).  Items include “please indicate the degree of happiness, all things 
considered, of your relationship” which is rated on a scale from 1 (extremely unhappy) to 
6 (perfect) and “in general, how satisfied are you with your relationship?” which is rated 
on a scale from 0 (not at all) to 5 (completely).  These four items have been selected from 
a larger pool of items which together contribute information to the construct of 
relationship satisfaction with arguably more precision than commonly used measures like 
the 32-item Dyadic Adjustment Scale (Spanier, 1976).  The CSI has demonstrated 
excellent internal consistency, Cronbach’s α equal to .94, and strong convergent validity 
with existing measures of relationship satisfaction by showing strong correlations with 
such measures, intercorrelations equal to .87 with the 32-item DAS and .91 with the 4-
item DAS.  
 Communication Patterns Questionnaire- Short Form (CPQ-SF).  
The CPQ-SF is an 11-item self-report of spouses’ perceptions of marital 
interactions and is included to measure convergent construct validity (Christensen & 
Heavey, 1990, 1993; Heavey, Layne, & Christensen, 1993).  Participants use a 9-point 
Likert scale (1= very unlikely; 9 = very likely) to indicate how closely each description 
represents the conflict and communication patterns in their relationship. The CPQ-SF has 
been tested for reliability and validity.  Internal consistency is moderate to high 
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(Cronbach’s α ranging from .50 to .85) for the demand-withdraw subscale and high 
(Cronbach’s α ranging from .68 to .91) for the positive interaction subscale. The CPQ-SF 
was conceptualized to measure overall positive interactions by summing items 2, 5, and 7 
that asked how likely it was for both partners to discuss a problem, express feelings, or 
suggest possible solutions and compromises. It measures the demand-withdraw patterns 
of communication by adding items 3, 4, and 8-11 that asked how likely it was for one 
partner to start a discussion while the other tries to avoid, to pressure, nag or demand 
while the other withdraws, becomes silent of refuses to discuss the matter, or criticizes 
while the other defends (Christensen & Heavey, 1990, 1993; Heavey et al., 1993).  
Problem Areas in Diabetes Scale (PAID).  
The PAID is a 20 item self-report measure of diabetes-related emotional distress 
assessing problems with diabetes-related treatment, food, emotions, and social support 
(Snoek, Welch, Pouwer, & Polonsky, 2000). The internal consistency for the PAID was 
high (Cronbach’s α = 0.93-0.95) and stable across sex, type of diabetes, and treatment 
regimen. Convergent validity calculations found associations according to expectations; 
for example, perceived burden of diabetes correlated with the total PAID (0.60, p < 0.01), 
and perceived health status showed a negative correlation with the PAID total (-0.35, p < 
0.01). Also, a weak positive correlation was found between PAID total and self-reported 
HbA1c level and frequency of self-monitoring of blood glucose (Snoek, Welch, Pouwer, 
& Polonsky, 2000).  
Demographics Questionnaire.   
A demographic questionnaire collected information including age, education 
level, ethnicity, income, recruitment site, length and status of relationship, length of time 
since the patient was diagnosed with type 2 diabetes, current prescription and non-
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prescription medication of the patient with diabetes, and co-morbid medical conditions of 
the patient with diabetes.  Participants were also asked several medical history questions 
such as: “When were you diagnosed with diabetes;” and “What medication do you take to 
treat diabetes?” in addition to the questionnaires and demographics.  
Furthermore, participants were asked to self-report “What was your most recent 
glycosylated hemoglobin (HbA1c) blood test result?”  HbA1c is a measure of the amount 
of glucose attached to hemoglobin in red blood cells and is used to monitor the glucose 
levels of patients who have been diagnosed with diabetes (HbA1c; National 
Glycohemoglobin Standardization Program, 2010).  Many studies have shown that 
HbA1c is an index of average glucose over the preceding weeks-to-months. HbA1c is a 
"weighted" average of blood glucose levels during the preceding 120 days, meaning that 
glucose levels in the preceding 30 days contribute substantially more to the level of 
HbA1c than do glucose levels 90-120 days earlier (NGSP, 2010).  The American 
Diabetes Association (ADA) recommends that physicians perform the HbA1C test at 
least two times a year in patients who are meeting treatment goals and quarterly in 
patients whose therapy has changed or who are not meting glycemic goals.  The ADA 
also recommends lowering HbA1c to below or around 7% since this level has been 
shown to reduce microvascular and neuropathic complications of type 1 and type 2 
diabetes (ADA, 2010; DCCT, 1993).   
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Chapter 3  
Results 
Data Screening 
 The data was screened for univariate outliers. No out-of-range values were 
identified. However, examination of missing data indicated that less than 2.7% of all 
items for all cases of the DPSQ were missing. Considering individual cases, 81.3% of the 
participants had no missing data, but 13.2% of participants missed 1-4 of the 32 DPSQ 
items.  Little’s test was not significant, indicating that the pattern of data was missing 
completely at random (MCAR), χ2 (df = 306) = 282.14, p = .83. Therefore, a missing at 
random pattern is assumed.   
Due to the pattern of missing data, multiple imputation was used to account for 
missing data which is preferable to mean substitution according to Schlomer, Bauman, & 
Card (2010).  Multiple imputation uses maximum likelihood (i.e. regression-based) 
methods to impute several data sets, ten in this case.  Missing values imputed in each data 
set are slightly different because the stochastic “fudge factor” varies slightly with each 
imputation.  Analyses are carried out separately on each data set, with the results pooled 
across sets (Schafer & Graham, 2002).  Pooled results provide accurate estimates of 
standard errors and confidence intervals (Mallinckrodt, 2010).  In summary, the final 
sample size was 160 participants, providing a ratio of 5 cases per variable. 
Hypothesis 1: Reliability. 
 Internal consistency for both DPSQ frequency (Cronbach’s α = .94) and DPSQ 
quality items (Cronbach’s α = .96) was excellent according to standards outlined by 
George and Mallery (2008) and comparable to data reported by (La Greca & Bearman, 
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2002). All corrected item-total correlations were statistically significant (p < .05) and 
ranged from r = .44 to r = .80 for frequency items and r = .53 to r =.87 for quality items.  
Hypothesis 2: Exploratory Factor Analysis. 
Prior to conducting an exploratory factor analysis, DPSQ data were subjected to 
tests of multivariate normality (Hair, Anderson, Tatham, & Black, 1995). The symmetry 
(DPSQ: frequency items skewness = -.518, SE = .19 and DPSQ quality items: skewness 
= -1.17, SE = .19) and the flatness (DPSQ frequency items: kurtosis = -.82, SE = .38 and 
DPSQ quality items: kurtosis = 1.16, SE = .38) of the distribution were within acceptable 
limits. Next, the Kaiser-Meyer-Olkin measure of sampling adequacy was .92 for DPSQ 
frequency and .93 for DPSQ quality items, above the commonly recommended value of 
.6, and Bartlett’s test of sphericity was significant for DPSQ frequency and quality items 
respectively (χ2 (120) = 21937.6, p < .05; χ2 (120) = 27160.6, p < .05). Based on 
independent t tests, neither a relationship status (married versus not married) nor a gender 
effect was identified on responses to the DPSQ items (married: M = 28.53, SD = 13.61; 
not married: M = 28.20, SD = 13.25; males: M = 29.81, SD = 12.23; females: M = 26.04, 
SD = 14.00). 
An exploratory factor analysis was conducted on the frequency and quality items 
using a principal components extraction and a promax rotation, with the number of 
factors specified to two on the DPSQ frequency and one on the DPSQ quality items 
based on the results of parallel analysis. The factor loadings, and related interpretability 
(i.e., face validity of items), scree plot analysis (Cattell, 1966), and factor eigenvalues as 
assessed via parallel analysis procedures (Watkins, 2000; Hayton, Allen, & Scarpello, 
2004) were used to determine the optimal factor structure of the DPSQ. Based on the 
 20 
parallel analysis procedure (variables = 16, participants = 160, replications = 100), only 
two from the DPSQ frequency (1= 8.70, 54.35% variance, 2 = 1.59, 9.93% variance) and 
one from the DPSQ quality (1= 9.84, 61.50% variance) generated eigenvalues from the 
exploratory analysis were greater than the associated critical eigenvalues established via 
parallel analysis.  
Based on these data, a second exploratory factor analysis was conducted with the 
number of factors specified at two for DPSQ frequency items and one for DPSQ quality 
items. Descriptive statistics for the DPSQ and factors are presented in Table 1. As 
indicated previously, these two factors accounted for approximately 64.28% of the 
variance for DPSQ frequency items and 61.5% for DPSQ quality items. To be considered 
as loading significantly onto a factor, items were required to have factor loadings of 
greater than .40 and have greater than .20 difference between the secondary factor (Hair 
et al., 1995). Rotated factor loadings are presented in Table 2. Six frequency items were 
considered poorly discriminative items in that they did not meet these specified criteria. 
Accordingly, these items were removed to create a final 10-item two-factor measure of 
DPSQ frequency and a final 16-item one-factor measure of DPSQ quality, or DPSQ-
Qual, rather than the predicted three-factors. DPSQ frequency Factor 1 was termed 
“Expressive Emotional Support,” (abbreviated as DPSQ-Expr) based previous 
distinctions of social support from romantic partners (Simpson, Winterheld, Rholes, & 
Oriña, 2007; Kleiboer, Kuijer, Hox, Schreurs, & Bensing, 2006).  All but one item in 
Factor 1 included the items predicted to load onto an emotional support factor. Factor 2 
was labeled “Instrumental Support” (abbreviated as DPSQ-Instr) and involved the 
integration of originally proposed general support items such as providing transportation 
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to medical appointments, sitting in the waiting room, picking up prescriptions, and 
paying for medical expresses.  
Internal reliability of the DPSQ frequency after removal of six items continued to 
be strong (α = .91), as was the internal consistency of DPSQ-Expr (α = .93) and DPSQ-
Instr (α = .83). Inter-item correlations were all significant within each factor [p < .01: 
DPSQ-Expr (r = .54 to .81); DPSQ-Instr (r = .37 to .70)]. DPSQ-Expr correlated 
significantly with DPSQ-Instr (r = .55, p < .01), and DPSQ-Expr (r = .94, p < .01) and 
DPSQ-Instr (r = .56, p < .01) correlated significantly with the DPSQ-IND.  
Hypothesis 3a: Convergent and discriminant construct validity. 
Having established support for the reliability of the DPSQ, correlations were 
calculated to examine its relation to other measures related to diabetes support (Table 3).  
First, as predicted, significant correlations occurred between the DPSQ-IND and couple 
satisfaction, as measured by the CSI, (r = .66, p < .01).  Also, as predicted, moderate, 
positive correlations exist between each of the DPSQ factors and couple satisfaction 
(DPSQ-Expr, r = .61, p < .01; DPSQ-Instr, r = .39, p < .01; DPSQ-Qual, r = .67, p < .01).   
As expected, DPSQ-IND and positive communication patterns are moderately and 
positively correlated, as measured by the CPQ-SF (r = .49, p < .01).  More specifically, 
each of the factors of the DPSQ were moderately and positively correlated with positive 
communication on the CPQ-SF (DPSQ-Expr, r = .46, p < .01; DPSQ-Instr, r = .37, p < 
.01; DPSQ-Qual, r = .49, p < .01).  Finally, neither the DPSQ-IND nor any of its factors 
significantly correlated with demand-withdraw patterns, as measured by the CPQ-SF 
(DPSQ-IND,  r = .01, p = .63; DPSQ-Expr, r = .04, p = .09; DPSQ-Instr, r = .03, p = .19; 
DPSQ-Qual, r = -.01, p = .55). 
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Hypothesis 3b: Concurrent validity. 
Correlations were calculated to examine concurrent validity (Table 3).  Contrary 
to the prediction, DPSQ-IND and its factors were not related to health outcome, as 
measured by self-reported HbA1c (DPSQ-IND, r = -.07, p = .57; DPSQ-Expr, r = -.04, p 
= .77; DPSQ-Instr, r = .03, p = .83; DPSQ-Qual, r = .-.07, p = .56).  However, DPSQ and 
diabetes-related emotional distress, as measured by the PAID, exhibited mixed results.  
First, DPSQ-IND and the PAID were weakly, negatively correlated (r = -.09, p < .01). 
Next, weak, negative correlations occurred between the PAID and the DPSQ-Qual (r =    
-.06, p < .05). The remaining DPSQ factors were not significantly associated with 
diabetes emotional distress (DPSQ-Expr, r = -.05, p = .06; DPSQ-Instr, r = .05, p = .06).   
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Chapter 4  
Discussion  
 This study was designed to develop and test the psychometric properties of the 
DPSQ, a self-report instrument assessing diabetes partner support. Findings of the study 
provide initial support for a 10-item, two-factor frequency scale (Expressive Emotional 
Support and Instrumental Support) and a 16-item one-factor quality of support scale, with 
strong internal consistency for the total scale as well as the subscales. Interestingly, the 
items that a priori were expected to fit together conceptually did not load on expected 
factors. Thus, there is a critical need for further follow-up on this scale to more closely 
examine the factor structure. Furthermore, the DPSQ-IND and factors correlated in 
expected ways with several constructs of interest like couple satisfaction, communication 
patterns, and diabetes emotional distress. However, the relationships between the DPSQ 
and diabetes-related emotional distress are small effects and need to be interpreted 
cautiously. They may not provide a clinically meaningful relationship until future studies 
can better explore the association. Although the original scale on which this measure is 
based did not conduct a factor analysis, thus making a comparison between factor 
loadings impossible, the DPSQ is consistent with the DSSQ-Family’s report of a strong 
internal consistency (α = .95) for the individualized total score (LaGreca & Bearman, 
2002).  
As stated in the results section, the DPSQ frequency items load onto two factors 
named Expressive Emotional and Instrumental support.  The labels are based on the 
distinction between types of social support made by several authors studying romantic 
relationships (Simpson, Winterheld, Rholes, & Oriña, 2007; Kleiboer, Kuijer, Hox, 
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Schreurs, & Bensing, 2006).  Simpson and colleagues (2007) relied on attachment theory 
(Bowlby, 1969, 1980) and the caregiving model (George & Solomon, 1996, 1999) to 
explore how parent-child attachment translates into response to caregiving and support 
from romantic partners.  These researchers separated support from romantic partners into 
the three categories: emotional (e.g., nurturance, reassurance, soothing), instrumental 
(e.g., rational, advice-based), and physical contact.  In addition to the social support 
literature, the distinction between instrumental and expressive support is common in the 
couples therapy literature.  For example, Baucom, Epstein, Rankin, and Burnett (1996) 
developed a measure of specific relationship standards based on partners’ relationship-
oriented cognitions. Their measure assesses standards for boundaries, control-power, and 
investment, and the investment dimension is composed of two scales: Expressive 
Investment and Instrumental Investment.   
Within the DPSQ, the Expressive Emotional factor includes items such as, “keep 
track of my blood sugar test results if I request it,” “listen to my concerns about my 
diabetes care,” “tell me how well I’ve been doing with my diabetes care,” “encourage me 
to do a good job taking care of my diabetes,” and “express concerns about my health and 
well-being.”  All but one of these items appear to be related to a partner’s expression of 
emotional support through praise, encouragement, expression of concern, and listening.  
It is unclear without further study and confirmatory factor analysis why keeping track of 
blood sugar test results loads with the other emotional support items.  Perhaps the act of 
communicating a need for a partner to write down test results links this item to the others 
or perhaps another larger sample will find that it does not load onto this factor.  The 
Instrumental factor includes items such as “provide transportation to and from diabetes-
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related medical appointments,” “sit in the exam room with me during diabetes-related 
medical appointments,” “pick up diabetes-related prescriptions for me,” and “help pay for 
diabetes-related expenses.”  These items appear to be related to problem-solving acts that 
assist a person with diabetes on a more practical, task-oriented level.   Interestingly, the 
separation between factor loadings for the Expressive Emotional and Instrumental factors 
is relatively small indicating that the two factors may be closely related.  
As far as the one-factor DPSQ-Qual, collectively these items all have high 
loadings, and they seem to be cohesive in addressing the perception of support quality. 
This may be indicative of sentiment override such that patients do not necessarily 
discriminate between different areas of their partner’s supportive behavior when 
evaluating the quality of that support. For example, if someone views their partner as 
highly supportive with their diabetes management, they tend to perceive support in a 
similar way across different behavioral and emotional domains. Interestingly, the one 
item that appears to load less strongly onto the DPSQ-Qual factor is “help pay for 
diabetes-related medical expenses.” Although this needs to be confirmed with future 
sampling and testing, this may be suggesting that relative to other specific behaviors, 
providing financial assistance is not ranked as high quality support. Having all 16 quality 
items load onto one factor may represent a lack of precision in the instrument whereby 
the measure, which removed negatively worded items like “nagging” and added phrases 
such as “if I ask for it” to specific items, does not allow for a range of supportive and less 
supportive behaviors to be captured.  
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Limitations and Strengths 
There are several limitations to the present study. Importantly, due to limited 
resources, not enough participants were recruited for this sample to satisfy the required 
320 participants to assess the factor structure of 32-items.  With a larger sample, 
statistical procedures would have allowed for a (hold-out) replication sample whereby a 
confirmatory factor analysis could have further examined the factor structure of the 
measure. Administering the measure again following the exploratory factor analysis 
would allow for test-retest reliability to be tested as well. Also, future psychometric 
studies examining the convergent and discriminant validity of the DPSQ may benefit 
from having participants complete measures of general social support (e.g., Perceived 
Social Support from Family and Friends; Procidano & Heller, 1983) and general support 
for diabetes (e.g., Diabetes Support Scale; Barrera, Glasgow, McKay, Boles, & Feil, 
2002) in addition to the DPSQ.  Initially, these measures were proposed for the current 
study; however, they were removed in order to reduce the burden on participants 
recruited from a generally underserved and underinsured population. In retrospect, the 
removal of these measures limited the scope of the present findings since tests of 
convergent validity depended solely on indirectly related constructs such as couple 
satisfaction and dyadic communication.  
Another important limitation of the study is the reliance on self-reported diabetes 
health outcome.  Unfortunately, only 44% of participants reported an HbA1c blood test 
result, and the length of time since they had received that blood test varied widely. Since 
the HbA1c is a measure of blood glucose control from the past 120 days, having 
participants self-report on their last blood test result (ranging from the last two to six 
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months) limits the accuracy of understanding their diabetes management.  Also, the blood 
test results should be received directly from the laboratory or health professionals rather 
than asking participants to self-report their result. 
In addition, the measure could provide a much richer relational perspective if a 
future sample were to compare self-reports from both partners about the frequency and 
quality of diabetes supportive behaviors.  A patient with diabetes may have a different 
understanding of the partner’s behavior, and to further understand the dyadic qualities of 
diabetes support, asking both partners is essential. Along the same lines, observational 
data of such couples interacting and discussing their thoughts and feelings regarding 
living with diabetes would provide a better test of ecological validity. For example, 
coding a conversation between partners of diabetes support for number and theme of 
actual behaviors may provide a better measure of what occurs at home rather than what is 
reported on paper.   
Finally, the sample used for this study reported a relatively low income with a 
mean income of $10,000-$24,999 and 44.9% of the sample reporting a yearly household 
income in the $5,000-$9,999 bracket.  The income level combined with the fact that the 
majority of participants in this sample are middle-aged limits the broad generalizability 
and external validity of the findings.  Without a more representative sample, it is difficult 
to draw definitive conclusions about the scale’s validity and reliability in measuring 
diabetes partner support among people in different developmental stages and from 
different financial backgrounds.   
Despite such limitations, the study exhibits several strengths.  For example, the 
sample was collected primarily from an integrative health facility that serves primarily 
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underinsured members of the community.  The sample is somewhat more diverse in 
terms of race than the geographic location would predict. Specifically, it contains 8% 
fewer Whites and 6% more African Americans than suggested by the 2010 U.S. Census 
data (U.S. Census Bureau, 2013). Furthermore, the income reported by participants 
suggests that more individuals from underresearched populations are represented in the 
study.  
Future directions and Implications 
Future study of the psychometric properties of the DPSQ is warranted particularly 
to gain a clearer understanding of the reliability and validity of the scale.  Importantly, a 
larger sample is needed to replicate the exploratory factor analysis and conduct a 
confirmatory factor analysis. The sample may need to be more representative to increase 
generalizability of the measure to different age and socioeconomic ranges. Also, more 
conclusive tests of discriminant validity, such as diabetes support from friends and 
general diabetes support, are needed in order to demonstrate both the convergent and 
discriminant aspects of construct validity. To address specific limitations of the present 
study, better health outcome and emotional distress measures need to be utilized in future 
studies. Finally, later research needs to implement a test re-test methodology in which 
participants complete the measure at two, or more, different points in time. This type of 
design allows for more rigorous examination of the measure’s reliability.  
Overall, the findings from the current study suggest that the DPSQ could become 
a beneficial tool for researchers and clinicians.  Specifically, after future research 
confirms the factor structure and explores the validity of the measure in more depth, the 
DPSQ may be useful in primary care settings to determine the amount and type of 
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diabetes education needed both at the time of diagnosis with type 2 diabetes or over the 
course of follow-up treatment. For example, health providers who know that a patient has 
a highly supportive partner may be more inclined to educate the partner about diabetes 
and encourage the patient to rely on the partner for assistance with self-care behaviors 
and emotional support. Alternatively, the health provider may emphasize personal agency 
and caretaking amongst patients reporting a less supportive partner.  Mental or physical 
health providers using this scale may focus on increasing the positive interaction 
communication patterns within couples in which one partner has type 2 diabetes due to 
the strong relationship between positive interactions with diabetes support.  Positive 
interactions as measured by the CPQ-SF included teamwork characteristics when facing 
problems such as both partners trying to discuss the problem, express feelings, and 
suggest solutions to problems.   
Conclusion 
In conclusion, the study developed a self-report, Likert-style measure of diabetes-
specific partner support and tested its psychometric properties. Furthermore, the study 
demonstrated initial support for reliability and validity of the scale; however, additional 
research is needed in both areas. In sum, this study conducted the first step in preparing 
the DPSQ to become a useful tool for researchers wanting to understand relationships and 
chronic illness more fully and health care providers working with individuals with 
diabetes and their support systems.   
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 Appendix A: Tables 
Table 1
Descriptive Statistics (N= 160)
Minimum Maximum Mean SD
DPSQ-Ind 1.00 49.00 27.43 13.66
DPSQ-F1 1.00 7.00 4.84 1.88
DPSQ-F2 1.00 7.00 4.42 2.00
DPSQ-Q 1.00 7.00 5.58 1.35
CSI 0.00 21.00 14.99 5.94
CPQ-SFpos 3.00 27.00 19.42 6.69
CPQ-SFdw 2.00 18.00 7.52 4.36
PAID 0.00 100.00 42.90 25.87
HbA1c 5.30 17.00 7.88 2.18
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Table 2
Item
Factor 
Loading 
1
Factor 
Loading 
2
Communality
Factor 
Loading 
1
Communality
1 0.64 0.61 0.48 0.83 0.68
2 0.77 0.59 0.61 0.73 0.53
3 0.71 0.59 0.54 0.78 0.61
4 0.82 0.61 0.69 0.72 0.51
5 0.63 0.60 0.47 0.84 0.71
6 0.86 0.51 0.75 0.87 0.76
7 0.87 0.52 0.76 0.84 0.71
8 0.88 0.52 0.78 0.87 0.75
9 0.87 0.47 0.77 0.86 0.73
10 0.83 0.41 0.71 0.82 0.68
11 0.76 0.72 0.67 0.81 0.66
12 0.53 0.84 0.71 0.78 0.60
13 0.51 0.81 0.66 0.77 0.59
14 0.56 0.73 0.55 0.69 0.48
15 0.45 0.84 0.72 0.55 0.31
16 0.33 0.64 0.42 0.73 0.54
Factor Loadings, and Communalities based on Principal 
Components Analysis with Promax Rotation 
Frequency Items Quality Items
Note. As indicated by bold font, Frequency items 4, 6, 7, 8, 9, & 10 
loaded onto Factor 1 and items 12, 13, 15, & 16 loaded onto Factor 2. 
All Quality items loaded onto one factor.  
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Table 3
Instrument correlations
DPSQ-
IND
DPSQ-
Expr
DPSQ-
Instr
DPSQ-
Qual CSI
CPQ- 
SFpos
CPQ- 
SFdw PAID HbA1c
DPSQ-
IND 1 .94** .56** .86** .66** .49** .01 -.09** -.07
DPSQ-
Expr 1 .55** .73** .61** .46** .04 -.05 -.04
DPSQ-
Instr 1 .53** .39** .37** .03 .05 .03
DPSQ-
Qual 1 .67** .49** -.01 -.06* -.07
CSI 1 .58** -.19* -.23** -.07
CPQ-
SFpos 1 -.19* -.11** -.01
CPQ-
SFdw 1 .19** -.01
PAID 1 .04
HbA1c 1
Note. DPSQ, Diabetes Partner Support Questionnaire- Individualized scores and 
Factors: Frequency 1, Frequency 2, and Quality; Couple Satisfaction Inventory; CPQ-
SF, Communication Pattern Questionnaire- Short Form, positive versus demand 
withdraw patterns; PAID, Problem Areas in Diabetes; HbA1c, Hemoglobin A1c- a 
measure of diabetes health (* p  < .05, ** p  < .01).
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